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INTELSAT 4 i 


“world's biggest communications 
satellite—full story inside 











COMPETITION! 


win this super 
telescope! 






years old—it was in 1945 that Arthur C. Clarke 

proposed asystem of three satellites, insynchronous 
orbit, which would cover the entire globe. 

But the first communications satellites were put into 
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low orbits, which required the ground antennas to track 
the satellite as it crossed the sky. Echo, Telstar and 
Relay are examples of this type. 

The 100-foot plastic balloon Echo 1 was used in 1969 
to reflect radio waves back to earth. On July 23, 1962, the 
first live transatlantic TY programme was carried 
via Telstar. Relay carried the first TV transmission be- 


tween the United States 
and Japan. Though these 
were great achievements 
at the time, the real break- 
through started with the 
Syncom satellites. 

On July 26, 1963, a satellite 
developed by Hughes Air- 
craft Company for NASA 
and named Syncom 2 was 
launched bythe space agency 
from Cape Kennedy into a 
synchronous orbit, 22,300 
statute miles above the 
equator, over Brazil. 

A little more than a year 
later, a second Syncom was 
launched on August 19, 1964, 
and stationed at synchronous 
altitude above the Pacific 
near the International Date- 
line. In Japan, preparation 
for the 1964 Olympic Games 
was under way. 

When the games opened 
in Tokyo in October, millions 
of television viewers in the 
U.S., Canada and Europe, 
witnessed the parade of 
athletes and the ceremonial 
lighting of the Olympiad 
flame via Syncom 3. The 
advent of Syncom truly 
marked the dawn of a new 
era in space communica- 
tions, one that was to grow 
by leaps and bounds within 
the next half dozen years. 

Hughes Aircraft Company 
then built a larger satellite 
named Intelsat 1 (which came 
to be called Early Bird by the 
newspapers). Intelsat is short 
for International Telecom- 
munications Satellite Con- 
sortium, a partnership of 77 
nations in which each mem- 
ber shares the costs and 
services of the satellite opera- 
tion. Intelsat 1 could carry 
240 telephone calls or one 
television channel. 

On April 6, 1965, the new 
satellite was launched and 
injected into synchronous 
orbit over the Atlantic. 

Not to be left behind, the 
U.S.S.R. launched Molniya 1, 
the first Soviet communica- 
tions satellite, on April 23, 
1965. The elongated orbit 
(apogee of 24,470 miles and 
perigee of 309 miles) was 
planned so that the satellite 
spent two-thirds of its orbital 
period over Soviet territory. 
Fifteen Molniya's had been 
launched up to the end- of 


Meanwhile, back in the 
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Among the most successful of all the 
artificial earth satellites launched since 
Sputnik 1 in 1957 are the communications 
satellites. 

Without them, we could not have 
watched the Olympic games from Tokyo, 
or the splashdown of Apollo 14 in the 
Pacific Ocean. 

There are now 31 communications 
satellites circling the earth and they can 
be divided into two categories. The first 
category contains 15 satellites, ali belong- 
ing to the Soviet Union and ail called 
Molniya (“lightning”). They follow ellip- 
tical paths and take 12 hours to circle the 
earth, forming the Orbita communica- 
tions network. 

in the second category are the 16 satel- 
lites in synchronous orbit, belonging to 
NASA, the U.S. military, and the Intelsat 
group of nations. 

in this feature we'll follow the history 
of communications satellites and take a 
close look at the latest development— 
Intelsat 4. 
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"22,300 miles above the equator. In this 
rit a satellite takes exactly 24 hours for 


- Communications satellite: a satellite one rotation about the earth. Since it is 
that receives signals from earth, amplifies launched in the same direction as the earth _ 
them, and broadcasts them back to earth — rotates, it seems to hover above one spot on — 


/ at greatly increased power. 


the equator (which also takes 24 hours for 


_ Synebronous orbit; a circular orbit one rotation). eae 

















West, the demand for com- 
mercial satellite circuits grew 
and a new generation of 
larger satellites called Intel- 
sat 2 were designed. 

Four of the new satellites 
were built and launched be- 
ginning in October 1966. 
Three were successfully 
orbited, two being stationed 
over the Pacific and one 
above the Atlantic. These 
are still operational today. 

The consortium shortly 
thereafter followed the Intel- 
sat 2 satellite series with a 
still larger satellite called 
Intelsat 3. Eight of these were 
built by TRW Systems, Inc., 
and were launched beginning 
in September 1968. Five of 
the spacecraft successfully 
achieved orbital station dur- 
ing the two-year period that 
followed. These satellites 
had capacity for 1,200 voice 
channels or four TV channels 
and were regarded as the 
beginning of the global sys- 
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tem envisioned by the Intelsat 
nations. 

In October 1968, shortly 
after the first Intelsat 3 
satellite was launched, 
Hughes, under a £30 million 
contract with the consortium, 
began building the fifth 
generation of satellites, 
known as Intelsat 4. Each 
of the eight satellites is 
designed to last seven years 
in orbit. The first was suc- 
cessfully launched on 
danuary 25, 1971 

Ten of the Intelsat. nations 
will help Hughes in the con- 
struction of the satellites. 
The third and fourth Intelsat 
4’s will be assembled by 
British Aircraft Corporation. 





Photos courtesy Hughes Aircraft Company 
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Above: A technician is dwarfed 
by the 1}-ton spacecraft, being 
tested in an anechoic (no-echo) 
chamber at Hughes Aircraft 
Company, California. Intelsat 4 
can relay 9,000 telephone calls, 
or transmit 12 simultaneous 
colour TV programmes. 


Left: Intelsat 4 has two kinds 
of antenna. The two 50-inch 
“spotlight” antennas can be 
aimed like a torch to concen- 
trate the signal onto small 
areas on earth. Behind the 
two big dishes are four smaller 
global antennas which both 
receive and transmit over a 
wide area. On top of the 
antenna mast is a small 
antenna for receiving com- 
mands to point the spotlight 
antennas to particular coun- 
tries. 


HOW INTELSAT 
41S LAUNCHED 


Intelsat 4 is mounted atop 
the upper stage Centaur. 
A 10-foot diameter fibre- 
glass nose fairing sur- 
rounds and protects the 
spacecraft until flight be- 
yond Earth’s atmosphere 
is achieved. The nose 
fairing is jettisoned during 
the Centaur first burn. 
Atias and the first Cen- 
taur burn provide the boost 
to place Centaur and Intel- 
sat 4 into a 100 by 1200- 
mile parking orbit. Aftera 
15-minute coast period, 
Centaur is again ignited. 
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INTELSAT 4 SPECIFICATIONS 
Size: Diameter 93-75 inches Breit 
Height 208 inches 
Weight: Launch 3090 pounds 
In orbit 1559 pounds 
Booster: Atlas-Centaur 
Apogee motor: Aerojet-General 
SVM-4A solid fuel 1416 pounds INTELSAT4- 
Communication Number of 
System: transmission channels 12 
Bandwidth of each 40 Megahertz y 
Antenna Global 17 degrees > 
Radiation Pattern: Spot 45 degrees 
Electrical Power —_ Cylindrical solar array 
System: with 2 cm. x 2 cm. 
sol celles ant 
ower, beginning of ¢ 
life 569 W at 23:8 V BNTAUR 
Power, end of life 460 W at 23:8 V 
Number of batteries 2 (15-amp-hr each) 
25 cells/battery 
Number of solar cells 45,012 
Positioning and Uses Hydrazine monopropellant to generate 
Orientation thrust. Two independent dual-tank 130°9 
System: assemblies, each containing half the FEET 
propellant required for the mission 
System construction All welded titanium 
Hydrazine propellant 
(total) 270 pounds 
Thrusters: Two each, axial, 
radial, spinup jets 
Long term Maximum north-south 
pointing accuracy: error +035 degree 
Maximum east-west 
error £035 degree 
Spin Speed Range: 45 to 75 r.p.m. Aes (\ 


This second burn provides 
Intelsat 4 with sufficient 
velocity so that upon 
separation from Centaur it 
will coast to an altitude of 
22,300 miles above the 
earth’s surface. 

Final synchronous equa- 
torial orbit is achieved by 
firing the Intelsat 4 rocket 
motor during apogee of an 
equatorial crossing. This 





gives the extra velocity 
needed to put the satellite 
into synchronous orbit. 

The main body of the 
spacecraft is set spinning 
in the same direction as 
the earth. The spin-speed 
of about 60 revolutions per 
minute stabilizes the sat- 
ellite. The antennas on top 
stay stationary, pointing 
to earth. 
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THUNDERBIRDS 


36,000 FEET BELOW THE SURFACE OF THE PACIFIC: 
IN THE LOWEST DEEPS OF THE MARIANA TRENCH: 
THE BATHYSCAPHE COLUMBUS LIES COUPLED TO 
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USING THE WHISPER WHEEL ACROSS 
THE 165,000,000 MILES OF SPACE, |g 
GRANT'S FIRST THOUGHT IS TRANS- | 
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OW often we have heard 
the time-worn jibe, from 
people who have neither 
seen nor experienced a UFO: 
“Flying saucers are an Ameri- 
can fantasy, seen only by 
people suffering from the mental 
strains and stresses of living in 
this trouble-ridden modern age.” 

1 suppose this hard-to-die 
attitude was bound to follow the 
fact that the first real publicity 
for UFO sightings broke in the 
U.S.A. in 1947—the time when 
the objects were given the un- 
fortunate name “flying saucers”. 
Well, our feature articles have 
already given the lie to that, and 
readers have been able to judge 
the calibre of the witnesses to 
some pretty strange, even stag- 
gering events over England and 
Ireland. 

Some of our future accounts 
will come from distant parts ofthe 
world barely touched by civil- 
isation, and from areas remote 
from the threat of war. Today, 
getting out and about from 
England, | will tell you of an 
unusual event that took place in 
South Africa. 

If there is any truth in the jibe 1 
mentioned in the opening para- 
graph, then this case shows that 
sheep also suffer from the men- 
tal strains and stresses (etc.) to 
such an extent that the perfor- 
mance of a passing aeroplane is 
alarmingly affected! 

The full account of this event 
first appeared in an article en- 
titled “Unidentified Flying 
Object” in the aviation magazine 
Wings Over Africa, and subse- 
quently in Flying Saucer Review 
















































owner of a farm in the Natal 
midlands (South Africa), Mr. 
Anton Fitzgerald, told how, 
early one morning in the mid- 
winter month of June (the year 
was not given, but it was prob- 
ably 1966 or 1967), ‘he was walk- 
ing with his farm manager 
towards his house. 

Close to the house was his 
private fanding strip, and as Mr. 
Fitzgerald was planning to fly 
his twin-enginedAero Com- 



















for May-June, 1969. In it, the * 


The UFO and the 
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mander that morning, the aero- 
plane had already been pushed 
out of the hangar by Ndolwana, 
the Zulu tractor driver. 


SUDDEN SILENCE 


A flock of guinea fowl which 
roost near the house had been 
busy uttering their loud cries 
when suddenly they stopped. So 
suddenly that the two men were 
instantly aware of the silence. 

They looked up, and in that 
instant they also saw, 200 yards 
from them in the misty dawn 
light, an eerie pink glow on the 
runway some 300 yards from the 
house. Mr. Fitzgerald thought at 

















UFO photographed over Kuala Lumpur, Malaysia. 


first that he might be looking ata 
giant bubble of marsh gas about 
100 feet in diameter. 

The next thing they saw was 
that a flock of sheep in a paddock 
near the runway were standing 
in crescent-shaped formations 
on either side of the glowing 
mass, and were all looking to- 
wards its centre. 

The two surprised men hurried 
towards the glowing shape, but 
had not gone far before it rose 
vertically into the air without a 
sound and disappeared into the 
mist. Jock Marais, the manager, 
yelled: “dust look. at those 
sheep!" 





























































































It’s Chinese for UFO 








the Pa-Ta-Lin district of the capital, 

Kuala Lumpur. There, at about 
6.00 a.m. on May 29, 1968, a brightly-shining, 
mysterious dish-shaped object appeared in 
the sky. It was rotating slowly and giving off 
bright flashes at regular intervals. 

The photographer of the newspaper 
Malaya T'ung Pao, Mr. P’an Ch'en-Hsiang 
heard his son, P’an Wei-Kuang, call out in 
alarm. He raced out of the house, saw the 
object, grabbed his camera, and took three 


Mine now on a brief trip to Malaysia, to 





@ by Charles Bowen, Editor of Flying Saucer Review 


snaps. We include the second of these on 
this page. My friend Gordon Creighton 
translated the story of the event (which was 
published in Malaya T’ung Pao), and the 
account appeared in Flying Saucer Review 
for May-dune and July-August 1969. 

Whilst making the translation, Mr. Creigh- 
ton discovered the Chinese for UFO: “lai-li- 
pu-ming-ti fei-hsing wu-t'i’. The Chinese 
characters are printed on the left; the cor- 
responding English words are: come- 
origin-not-clear-fly-going-object-body. 
















Mr. Fitzgerald’s gaze returned 
from the clouds where the UFO 
disappeared, and he was amazed 
to see that the animals were 
“|. . Standing on tip-toe like 
ballet dancers with their heads 
held unusually high, just as if 
they were suspended in space 
with their hooves barely touch- 
ing the grass." The two men 
themselves then experienced an 
uncanny feeling of weightless- 
ness, even to the extent that 
their saliva collected in the roofs 
of their mouths. 

It was then that Ndolwana ran 
excitedly up to them, his face 
turned grey. 

He shouted in Zulu that at last 
he had seen for himself the facts 
come true of the ancient Zulu 
legend of the red sun that rises 
straight up into the sky after 
devouring some of the tribe's 
cattle! 

The men then walked over to 
the aeroplane, and were still dis- 
cussing the puzzling incident 
while Mr. Fitzgerald wentthrough 
his preflight tests, ruminating 
that his plane would reach the 
“weightless” spot just as it was 
about to lift off. 

Engines warmed up, the Aero 
Commander rolled down the 
runway, and Mr. Fitzgerald had 
just started to lift off when the 
plane zoomed off the ground and 
shot almost vertically upwards. 

Inafew seconds it was through 
the stratus clouds, and the 
undercarriage retracted with a 
heavy thump as the plane swept 
up to 10,000 ft. As suddenly as it 
had begun, the nightmare soar- 
ing rise ended, and the pilot was 
able to settle down to his correct 
flight level. 

Meanwhile, a “roll call" of 
sheep in the paddock revealed 
that one old animal was missing: 
it was never found. 


Strange as it may seem, Mr. 
Fitzgerald met an exactly similar 
phenomenon a year later, while 
being flown in a new MU2 turbo 
prop by an aeroplane salesman. 
This time the incident was near 
Dallas, Texas. Later, he learned 
from a farmer (on the land over 
which he’d met the phenome- 
non) that things had happened 
down on the farm much as they 
had in Natal the previous year.. 

Except that it was an old steer 
which was missing from a herd 
of cattle, and it was a Red Indian 
cowbsey who recalled an Indian 
legend of the sun rising straight 
up! 

Next week we look at an 
unusual case from South 
America. 





Telescope outfit 


3% Three interchangeable eye- 
pieces for different magnifi- 
cations up to 234 times. 

3 Barlow lens doubles magnifi- 
cation and erects image. 

3 Altazimuth mounting with 
twin slow motion controls. 


PLU 


3 Zenith prism for convenient 
viewing of high altitude 
objects. 


3 Sun and moon filters. 
3% Low power finder telescope. 
_ 3 Adjustable fold-away tripod. 


Moon Flight Atlas by Patrick Moore includes maps and 
photos of the moon, the full story of the Apollo moon 


landings and a look ahead to Mars and the Grand Tour. 
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TELESCOPE COMPETITION 
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ost your entry to: Telescope Com- 

etition, Morley Adams Ltd., 46-47 

hancery Lane, London WC2. Closing 3 
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Eight Prinz 100 Zoom 
Telescopesforhunners-up 


3% 60 mm. coated objective lens. 

3 Magnification zooms from 
15X to 60X. 

%& Including tripod. 
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» Here's a chance for all you budding Patrick 


Moore's to equip your own home observa- 
tory. Countdown is awarding nine tele- 
scopes to the lucky winners of this great 
competition. Total value £100. Study your 
Countdown spacefact wallchart and one of 
these great telescopes could be yours. 


What you have to do 


Above you will find six distinctive star. 
formations and, in the coupon, a list of ten 
possible names. Match each star pattern 
with its correct name by putting the number 
of the star pattern in the box opposite the 
right name, until you have filled six boxes. 
Complete the coupon by printing your name 
and address. Remember that neatness 
counts in the judging. 


5 6 


The first correct entry received will win 
one Prinz 330 telescope outfit with tripod 
and accessories plus one copy of 
Patrick Moore’s Moon Flight Atlas. The 
next eight correct entries will each 
receive a Prinz 100 telescope and tripod. 
Entries will also be judged for neatness 
and any marked or illegible entries will 
be automatically disqualified. Compe- 
tition closes April 19, 1971. Entry is free 
for this competition which is open to 
all readers in the U.K. other than rela- 
tives or agents of employees of Poly- 
style Publications Ltd. The editor's 
decision is final on all matters concern- 
ing this competition. No -correspon- 
dence can be entered into. Winners’ 
names will be available on request. 

















The sentry on the main gate of a top-security 
military depot thinks of his bed and the 
relief guard that should soon appear. But 
then... 
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HFIELD AGENTS TOGETHER WITH THE FINDINGS | ff ¢, : 

AW OUNTY OF DEVON AN EMERGENCY ; THE PROJECT Z 
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TAKEN SO MUCH TROUBLE 








ACADEMY. 
















eh Na WITH JOE'S COVER. 
TS ETRE, SHANE 
OREN ENON f WHILE INSIDE THE NEARBY EMPTY AIRLINER THE 
PERSON 70 FOLLOW ¥ ENCOUNTER IS WATCHED WITH CLOSE INTEREST... 
if 
ITUP. JOE NINETY, ; ~ <6 NO HITCHES: SHANE, THEY'VE PICKED HIM UP. y= 
EXCELLENT, \" LATER THE SAME AFTERNOON, Si. GOOD.AS FOR a 
HEADMASTER. \i . ; AFLIGHT FROM RIO-DE- i Sif YOULYOUNG MAN. ITS EVENING WHEN 
THE ACADEMY 'S\ y JANIERO ARRIVES ATLONOON | WE'RE SENDING YOU 
THE CHAIRMAN‘ 
curriculum Ny AIRPORT... TO KENYA FOR A ROLLS DRAWS LB 
WILL GO AHEAD Z WILDLIFE HOLIDAY. SWeeneaiou 
AS ORIGINALLY * } “ARE VOL fl 1S THATO.K. > UTSID! MAIN 
PLANNED. i AUSTIN = ENTRANCE OF 
> a yin oeD) ‘ BRINKLEY ACADEMY. 









WEARING THE SPECIAL GLASSES WHICH HE ee a <5 f e COME, RYLANDS. 




























USE TO RETAIN HIS NEW BRAIN PATTERN 
RECEIVES HIS 8RIEFING, UoxOl SPAS ee 
THIS ACADEMY 1S RUN ON = 
MILITARY LINES, JOE. THE na 2 
pi TREATMENT IS HARD, VERY gt 
Za HARD. ITHAS A REPUTATION od 
A FOR BEING TOUGHER THAN iY : q > 
SANDHURST. pia e \) Z 
; = 
SUPER, BUT: L 
DON'T UNDERSTAND... ER. YES, 
XESS. OS > 
VERY KIND Ls = 
NO SOONER HAS THE HOUSE 
7O CON AND | THEN JOE 1S INTRODUCED TO HIS MASTER DISAPPEARED, THAN. 
CCE: HOUSE MASTER MR. IVERSON WHO! 
IN TURN INTRODUCES HIM TO HIS WHAT ROTTEN LUCK TO GET 
WE LAY GREAT EMPHASIS NEW CLASS MATES... LUMBERED WITH A MISERABLE, 
ON FINES, HARD WORE LITTLE RUNT LIKE THIS- 
TOGETHER WITH DISCIPLINE. race) Et { BRADSHAWE, THIS IS RYLANDS, - 
Boy. x 
SHOW ENTHUSIASM ANO ey) IAENEW, ‘conte 
YOL'LL BE REWARDED: : Sf a 
V/A RYLANDS. ont ge een ae 
Coes Te 4 = ‘a Ss 
Ty em (T 2 OE ar 
% SO ‘ 1 THOUGHT 
og ees f j 0... SIR, LEAVE SOA BULLY 
Ait WITH US, WELL BOY. 4 
5 SOON GET Hit 
Lies, \ SORTED OUT. Oo é 
é ; o Ms 
f ey 





3 e GO AND PLAY Sey 
\ SOMEHOW, | DON'T WELLINGTON = 
THINK I'M GOING TO GET SOMEWHERE 
ON WITH MASTER BRADSHAWE.)®\, [\ ELSE. _44 





CONTINUED ON PAGE 4 








INTERCEPIOR PILOT, CAPTAIN FRANK HARRIS 
RETURNS TO MOONBAGE AFTER RIGOROUS 
TESTIS CONDUCTED BY COMMANDER STRAKER. 
WORRIED.8Y THE RESULTS, THE THIRTY-TWO 
YEAR OLD ASTRONAUT IS SUDDENLY CALLED 








TWO DEADLY MISSILES STREAK TOWAKDS THE 
UFO, BLT THE ALIEN CRAFT WEAVES SLIDDENLY.. 


OUT ON AN EMERGENCY AS A UFO IS DETECTED. 





MISSILE Lew 

DETONATION 5 DEGREES © 
OVER-RUN. CONTACT 
NEGATIVE! ai 


THE UFO. CONTINUES THROUGH THE BLACK 
VoID OF SPACE. PURSUED O} 
INTERCEPTOR 


OH, NO. ™~ 
THE Cp 


INIERCEFIORE. 
LAND 2 RETURNING TO. 
>. MOONBASE... 


JAMMED! STRAKER'S: 
BOUND 10 BLAUE, 


ME! ~~ 





ON EARTH, AI SHADO HEADQUARTERS |= 
BENEATH THE HARLINGION-STKAKER. 
STUDIOS... COMMANDER ED STRAKER 
GETS A REPORT... 





YOU MUST 
| SEVOKING, FREEMAN. 
iT WE'VE LOST CONTACT WITH, 
MOONEASE.. 


= 
THE UFO 
COLLIDED WITH 81D, 
COMMANDER THE 
SATELLITES OL/T OF 
COMMISSION. 











_ | =a 
MAKING A QUICK DECISION, 
HARRIS TOUCHES DOWN... 





ded 4 0? sce 
_ fee WAS MONG 


countdown at 





THEY THINK 
TRA TOO OLD FOR THE 


JOB. WHAT IE THEY KE RIGHT? 


A GUY LIKE ME COLULD LEAVE, 
ZARTH WIDE OPEN TO 
JHE ALIENS. 


IFT PONT 
GET THAT UFO... VLL 
BE GROUNDED. 
me A/NISHED/S 





ra WE'RE 
SWITCHING TOTHE wm 
EMERGENCY LINK, BUT 
I'S NOT AS EFFECTIVE 
AS SID. 





RANGE AND DIRECTION ARE CALCULATED BY 
SLD. THE SPACE INTRUDER DETECTOR SATELLITE, 
THE COMPLEX COMPUTER [SSUES [1S ORDERS 


Soe Fe Rog Mat ieee We ae aera Se 


‘¥ ae a al 
BK KANGE 2000... FIRE 
MISSILES IN 5 SECOM 
AEM LVL ho 


es — 
=. 
THEN, ATLAST, THE MISSILE IS EJECTED. 
» 


Nn 


GOOD...AND 114 
BURNING TOO MUCH 
FUEL.11L NEVER GET BACK J 
7O MOONBASE... WHAT 





] . AND STRIKES THE UFO 
A GLANCING BLOW! 
as 

— 








THE COMMANDER IG RIGHT. EVEN AG HE TALKS, 
4A SECOND VISITOR FROM OUTER SPACE DESCENDS 
SWB TO THE SURFACE OF THE MOON 


YOL DON'T 
HAVE TOTELLME 
THAT, COLOMEL,..AND 
17 WONT DETECT 4 
UFOs! D 














EOumtoun aE 





THIS FELLA COLD. 


COLUD CAICH 


MAYBE THINGS WOL/LPNT 
BE SO BAD WITH] 
STIRAKER. gal 












ADDRESS YOUR LETTERS TO: 


Think Tank, Countdown 
Polystyle Publications 
382-386 Edgware Road 
London W2 


PREHISTORIC 
ELEPHANT 
TEETH 


The teeth of a prehistoric 
elephant have been found 
in a sand quarry on the 
banks of Lake Balkhash in 
Kazakhstan, USSR. 

The teeth are 4-7 inches 
wide and 63 inches long. 
The roots and cutters of the 
teeth are in a state of per- 
fect preservation. 

The elephant lived 60 to 
80 million years ago (late 
Cretaceous or early Eocene 
period). 


Can diamonds be 
artificially ? 
Barry Glennard 
Bristol 


Yes. Man-made industrial 

diamonds have been available 
since 1958, but only recently 
American scientists succeeded in 
making a gem diamond in the 
laboratory. It was made by 
subjecting graphite—a form of 
carbon—to extremely high tem- 
peratures and pressures in special 
apparatus. The snag is that it 
costs more to make them than 
the cost of digging one of similar 
size out of the ground. So it is 
still not known whether man- 
made gem diamonds will be able 
to compete on the market with 
natural ones. 


ANIKI Canada's communications satelite 


of international communica- 
tions satellites, Canada will 
launch its own domestic satel- 
lite, Anik 1, to improve com- 
munications across the 3,500- 
mile width of the country. 
Three satellites are being 
built for Canada by Hughes 
Aircraft Company .of California 
for £12 million. The first satellite 
will be launched late in 1972, the 


F ‘crinernat the successes 





Photo courtesy Hughes Aircraft Company 


THINK TANK! 


Each week on this page I'll print letters, news items, 
puzzles, and pictures. Write in with your questions on 
any subject, scientific or mechanical—t'll try to answer 
pay £1 for each letter printed. 


Robin Hilborn, Assistant Editor 


the best ones and 








Q What exactly are UFO's? 
Richard Hymes 
Southgate, London 


A! UFO’s, or Unidentified Fly- 

ing Objects, are exactly what 
their name implies: they are 
apparent objects that have been 
seen in the skies that no one has 
been able to identify. As to what 


second in mid-1973. The third 
one will be held in reserve on 


the ground. 
Each satellite will provide 10 
commercial channels. Each 


channel can carry one colour 
television signal or 960 voice 
circuits. 

Some 30 to 40 earth stations 
will be built across the country 
for transmitting and receiving 
programmes. The use of a com- 


munications _ satellite in a 
stationary orbit over central 
Canada will allow remote 


northern communities to re- 
ceive live television for the first 
time. 

Anik will be launched from 
Cape Kennedy, Florida, by a 
Thor-Delta rocket. It will be put 
into a transfer orbit with a peri- 
gee of 100 miles and an apogee 
of 22,300 miles. 

When the satellite reaches 
apogee a solid fuel rocket 
motor must fire to give Anik the 
added velocity needed to put it 
into a synchronous orbit. In 
other words, the perigee must 
be raised from 100 miles to 
22,300 miles, to give a circular 
orbit. 

Once in a stationary position 
relative to the earth's surface, 
Anik is prevented from drifting 
off position by smail thrusters 
powered by a 100-pound supply 
of hydrazine, enough to last 
seven years. 


DEFINITIONS 


Perigee: the point in an earth 
orbit that is closest to earth. 
Apogee: the point in an earth 
orbit farthest from earth. 
Transfer orbit: the flight path 
of a spacecraft when transferring 
from its original elliptical orbit 
to its final circular orbit. 
Synchronous orbit: A circu- 
lar orbit 22,300 miles above the 










































































really are—that is the 


they 
million-dollar question! At the 
beginning of the 19th century, 
scientists insisted there were no 
such things as meteorites. Now 
we know better. Could it be that 
the Universe has other mysteries 


up its sleeve, mysteries that 
cannot be explained by the 
scientists of 1971? 


equator. A satellite in such an 
orbit takes 24 hours to go around 
the earth and so appears to be 
stationary from any point on 
earth. Although its velocity is 
almost 7,000 miles an hour, its 
rotation around the earth is 
synchronised with the rotation 
of the earth itself, making it 
appear to stand still over one 
point on the equator. 


ANIK 1 
SPECIFICATIONS 


Height: 12 feet 

Diameter: 6 feet 

Weight: 1,240 Ibs. (at launch) 
550 Ibs. (in orbit) 

Orbit: circular, 22,300 miles 

Location: 0° latitude and 
95°W longitude 

Power: 250 watts from solar 

cells on cylindrical body 

Antenna: 60-inch parabolic dish 
with beam width of 
3 by 8 degrees 





How to launch a synchron- 
ous satellite. 












NO YOU DON'T! 
THIS 1S JUST THE DEVICE 


EVAND WHEN WE 
CATCH THAT PIGEON WE'LL 
GET THE GENERAL'S MEDAL. 


Vcomeon,murrey.cer's\ : fer ORE PHEW: THAT'S HANDY, A 
SHOW THOSE Dtlee OLIMS. LURK IN THE CLOUD NEW AERIAL CANTEEN. 
HOW TO WIN MEDALS. Z| TO NET THE RESULT, 


HEH. HEH! 
SNIKKER, 
SNORT! 


OF LIGHT-~ 
HEADEONESS 
BUT THIS (S| *% 
RIDICULOUS. 


7 El 
if WHADYA KNOW... 
AROTATING PERCH. 
N| THEY THINK OF 
EVERYTHING 
NOWADAYS. 


1A SEEING SO 
MANY PIGEONS ; 
(MUST HITONE 
OF THEM. 





Po) é 
YOu BIRD By 


BRAINED /DIOT! 





— t " , — : ANOTHER AERIAL 
Bans ASOUT YOY $ . SY YPECKISH “EAGLES | 


DOWN, YOU 
dum OUM. 


© 1971 Hanna-Barbera Prod. Inc. 




















Professor Morrison has infiltrated 
Marineville under the pretext of 
hunting rare fossil remains. Secretiy, 
he is part of an undersea organisation 
which is plotting the downfall of 
W.A.S.P. by kidnapping officers and HOW ON 
- replacing them with exact doubles. EARTH OID THAT 
Electronics expert Captain Booth is MISSILE BREAK 
the first man to be replaced. While LOOSE? 
supposedly checking Stingray’s |/ 3 
Of 
tf] 





computerised circuits he releases a 
pilesile which destroys an explosives 
ship... I! 








TIME TO TI e _— 
ABOUT IT. THE REGULAR vile Vessed E DONT See HOW 
PATROL VESSEL HAS YOU WERE 2 A MISSILE COULD 


RETURNED ... 2 ; seers ne i, Ca JUST BREAK LOOSE, 


YOU TOUCH THE ft 
TIMING CHAIN? 


3 IT'S GOING 
: j JUSTAS I 
/ DIDN'T FIRE THAT é . PLANNED...YOU'RE 


k FINISHED: 
MISSILE...THE COMPUTE: ER = i TEMPES: 7? 


THE NEXT DAY AN BMERCENCHIBIEENES ASSEMBLES Si - 
IN MARINENIEEE * ~ 
YOU ARE ADVISED TO CHANGE IT'S NOW OR 


YOUR PLEA TO GUILTY, CAPTAIN, CAPTAIN e 2 TWENTY-FIVE YEARS..« 
YW 7 5 TAKE We 
BEFORE WE BEGIN..- TROY TEMPEST; i ) GOT TO TAKE 

I Wf YOL/ARE HEREBY 

FOUND GUILT Y— 
B ANO SENTENCED 
70 BE DETAINED 

IN CUSTODY. 


iM NOT CONFESSING 
ACRIME | DIDN'TCOMMIT! 


PF rue BARRIERS \ 
Y wie BE DOWN... 
HOPE THIS CRATE. 
WILL STAND UP § 
70 A BEATING! | 


SOMEBODY 
NOTIEY THE MAIN: 


THE CAR IS FAST— 


W.AS.P. AIR SECURITY IS ALERTED... 
BUT NO MATCH FOR 
: = THE HELIJETS.,. 


KY’ TASK FORCE THREE, ACTION 
STATIONS! INTERCEPT CIVILIAN 
CAR HEADING NORTH ON COAST: 
ROAD. OELAY AND ARREST. 
“a2 CLOSING FAST.» 
, O Of ONLY ONE CHANCE: 
ee : (EI CAN MAKE THi 
SUBROAD OVER 
THE BRIDGE... 


AUATnninne 
ani 


i 


i 


TROY TEMPEST, 
you've GOT A 
CHARMED LIFE. 










J 


SOME TIME LATER, TROY : 
LOCATE S MORRISON'S MOTEL ‘ ti | 
NOBODY HOME..." 


ITIS AN HOUR BEFORE THE CAR 
{S RECOVERED, BUT BY THEN 
DARKNESS HAS FALLEN— | BEFORE THE BOYS CATCH LP WITH 
AND TROY IS MILES DOWN- ME. BUT WHO...AND WHY? "6 MOTE 
STREAM... f 1 CAN FIND. IF THE PROF 
: C) TS IN ON THIS RACKET, 
| j (LL BREAK HIS Af 


SJ 


70 D0 WITH IT-BUTWHY \ 
WOULD HE WANT TO SEE 
j ME JAILED? MORRISON? s a 
HE'S BEEN HANGING LL a 
(GS AROUND MARINEVILLE 
++ (WONDER. .-~} | x SNEERING VOICE SPINS 
TROY ON HIS HEELS ... 


BEFORE ?/ REMEMBER, } 
BOOTH HAD IT TATTOOED 4 


OW H/S CHEST. SO THERE, 
1S ACONNECT/ON. 


HELLO,WHAT'S ¢ / 
THIS ®... WHERE HAVE MORRISON: 
1 SEEN THAT SVMMBOL : 


1 THOUGHT YOU 
MIGHT TURN UP HERE, 
TEMPEST. BOOTH INFORME 
ME OF YOUR ESCAPE. PITY 
N/T WASMIT WORTH THE 


= who hold daughter host- "NGLAND AT A 
Timebenders age. Accidentally he has Ga 


broken a time dimension 
and drawn Dr. Who back 
into the black years of World 
War 2 and occupied France. 
The Doctor explains to 
Vedrun what this would 
mean if the Germans ever 
discovered this secret... FIND OUT.../T WOULD J2 
yl $ 8E THE END. 







Bay THERE ARE Ne 
During 1942, Professor Pierre | /, A@/os/EeS 
earn has pe penduct THE LATTER PART 7a 
in le-materialisation ex- y 
6 aasnients for the Germans, ORTHIS CENTUR { 


‘APTAIN SPIEGAL IS 
MAKING HIS FANTASTIC REPORT TO HIS 
SUPERIOR, GENERAL VON WERSTBERG 











© BBC tv 1971 


THE 
PROFESSOR'S 
LABORATORY 15 
MONITORED, PUT 
HIM WITH THE GIRL! 

/ MUST INFORM 
THE GENERAL . 









THE 
SUCCESS 
OF SUCH AN 
ENTERPRISE 
WOULD 
GUARANTEE 
US VICTORY, 






















CoalEN a0 
ERIE! ? } SECRET 
He ORS - : MICROPHONES 
(SHOULD HAVE 
GUESSED. 


COME, COME, 
SPIEGAL... YOU 
Z] CAN'T SERIOUSLY ExeECT 
I ME TO BELIEVE SUCH A 
FAIRY STORY? THE USE 
OF YEORUN'S EXPERIMENTS 
HAVE YET TO SHOW 
ANY REAL PROOF. 


BRING ME 3 
THE: 
WONDERFUL WEAPONS PROOF! THE MISERABLE 
OF THE FUTURE AND THE FOOL WANTS PROC EAN 
FUERHER WILL NO DOUBT, CHANCE TO BO oS 
REWARO US GREATLY. WHOLE WORLD eo Dare 7 
UNTIL THEN, LET US USE HASN'T THE IMAGIN¢ 


















/EITS PROOF — IEGAL VISITS 
HE WANTS, THEN I/LL 
j (GETIT FOR IME TELE J HIS TWO PRISONERS 
| PROFESSOR HE HAS TWENTY YOU. WILL BE RETURNING 
TO ACCEPT IT. FOUR HOURS TO PREPARE TO YOUR OWN TIME THERE, 
MORE CONVENTIONAL : HE TRANSPORTER TO YOU WILL DIRECT US TO ONE 

METHODS. HEIL : TAKE A PARTY OF OF THE MILITARY 

HITLER! d : SIX MEN. pESTABLISHMENTS. 








AND /E I 
DON'T AGREE. 





ee ey os le 


1AM ABOUT TO LEAVE FORTHE 
VILLAGE.THERE / WILL TAKE TWENTY. 
HOSTAGES. /F YOLI DON'T CO-OPERATE 
/ WILL SHOOT THEM. ONE BY ONE. 


AQUIET WHISTLE FROM THE GIANT 
IDRE BRINGS ANOTHER 
TWO MEN FROM THE UNDERGROWTI 





/T WOULD ALSO MEAN THE DEATH 
AS THE SINISTER CONVOY DESCENDS THE NARROW OF MANY INNOCENT FRENCHMEN AND 


.TEAU'S GROUND! A CARBON-COPY REPLACEMENT OF 
ERNATEROSD OB SHU HE CBTESUS SEO) SPIEGAL.. COME LET US SET ABOUT 


THERE GOES OUR REAL PURPOSE, 
HER: 
SPEIGAL ! 


ay 


P— JUST ONE 
GRENADE CAREFULLY 
THROWN, WOULD CLEAN 
THAT POISON FROM THE 
YSTEM OF FRANCE = J 
Le WARGEL. ea ceo: | OU. / SUPPOSE 


YOU ARE RIGHT... 
: MARCEL LEADS THE WAY ALON 
NEEWNARS SINTER OUIE rl WET BASSAGE THATLEADSINGO. ew 
RAIDING PARTY-STOPS .. . ( WITH A MUFFLED SQUEAK ; meemeen SWINE CELLAR. 
RYE gp | | OF UN-OILED MACHINERY... Sze 
THERE'S ALEVER a 


SOMEWHERE AROUND : QUICKLY !THE BOSCH ie rte 
HERE IF CAN FIND... J WILL BE HERE ANY DUNGEONS THRE 
AH. = _ MINUTE. A “ERE. THAT /S WHERE 
THEY'LL BE KEEPING 
MONIQUE. 





MARCEL'S PREDICTION 
PROVES CORRECT. THE 
GUARDS ARE TAKEN 
COMPLETELY UNAWARE... 


COME, CHER/. 
WE MUST 6O 
QUICKLY. 


/ NOT GOING 
ANO NEITHER F 
1S SHES 





COUMOWN at et hee eS 
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< 
ie 
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oe 
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THE OCEAN FLOOR 





photos courtesy Japan Information Centre 


TOURING THE 


send spaceships to the planets of our Solar System—but 


|’: this technological age we can put men on the moon and 


until recently little attention has been paid to the mysterious 
underwater world that makes up three-quarters of our own 


planet. 


Now, however, all kinds of projects are under way to explore 
the vast “inner space” of the oceans. Scientists have high 


hopes that this decade will 
see ocean farms being used 
to provide food for the Earth’s 
growing millions. 

Already drilling rigs are 
burrowing for gas and oil, and 
now a new vista has been 
opened up by the Japanese. 
Not only have they plans for 
building underwater  bull- 
dozers, floating cities and 
atomic power stations, but 
they even envisage the under- 
water world off their shores 
becoming a major tourist 
attraction. 


UNDERSEA PARKS 


Their plan is to introduce 
‘underwater parks’ which visi- 
tors can enjoy just like beauti- 
ful natural settings on land. It 
won't be necessary to put on 
diving gear or peer down 
throughaglass-bottomed boat 
to admire the view. The Japa- 


nese have a much better idea 
—one that will enable visitors 
to rub noses with the tropical 
fish without even getting their 
feet wet. 

An underwater observation 
tower is their answer. Stand- 
ing 53 feet high, the stee! 
tower will be sited 100 yards 
offshore and fixed totherocky 
sea bed. A monorail has been 
designed to take visitors 
across the water to a sea-level 
observation room capable of 


@ by Dan Lioyd 


accommodating 35 people. 

From sea level they will 
descend a spiral staircase into 
the underwater observation 
chamber, which will be 
equipped with ventilation, 
moisture-removing and air- 
conditioning devices. Win- 
dows all round the observa- 
tion chamber will afford an 
unrivalled view of the teem- 
ing marine life even at night, 
for special illuminators will 
light upthewhole surrounding 
area. 

The Japanese archipelago 
is festooned with islands em- 
bracing every kind of lush 
ocean scenery, and a number 
of such towers situated at 
underwater parks round the 
coastline will undoubtedly 
prove agreat attraction. They 





may well catch on in other 
countries that have as rich a 
variety of fauna and flora to 
open up to the tourist trade. 


MOVING PAVEMENT 


Yet another plan the Japan- 
ese are working onisamoving 
underwater walkway. This is 
an airtight tunnel about 11 feet 
in diameter laid on the ocean 
floor. As the moving walkway 





OCEAN 


FLOOR 





An underwater observation 
tower under construction. 


passes along the tunnel, visi- 
tors will be able to admire the 
underseagardensand gambol- 
ling fish through windows set 
in the tunnel! wall. 
Underwater restaurants are 
also on the agenda, although 
diners could feel a bit uneasy 
at all those accusing fish eyes 
watching them as they tuck 
into a plateful of pilchards. 
It is difficult to imagine any- 
thing as exotic as all this 








around Britain’s coastline, 
but some enterprising develo- 
per with an eye on our own 
enormous tourist industry 
might possibly be inspired by 
the Japanese example and 
create artificial underwater 
parks stocked with corals and 
tropical fish. Who knows—we 
might yet see an underwater 
observation chamberatBlack- 
pool or Brighton challenging 
the piers for popularity. 
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ITANSWERS BACK, SAM'S BLACK BELTJUDO IS 
DOES IT. YOU'LL TOO MUCH FOR BRADSHAW. 
LEARN, NEW BOY. 


JOE'S ACTION 1S OBVIOUSLY POPLILAR WITH MOST 
OF HIS NEW CLASS-MATES. —— 


WITH THAT 
ORT OF KNOWLEDGE 
YOU COULD SOON 
JOIN BRADSHAWE 
ANDO HIS FRIENDS. 


= y ; ay THAT'S THE HEAD'S ELITE 
THIS IS fi lee CORP. THEY GOON SPECIAL PROJECTS \ 
GETTING MORE : PsN AND GET SPECIALLESSONS. 
‘AND MORE AGE DOESN'T MATTER 


.\ aLdeR 
UNTERESTING: )\ “Rove: WITH THE HEAO'S _/{tuat NIGHT WELL AFTER DARK..] [SOFT FOOTSTEPS PAD THROUGH THE 
: SLEEPING DORMITORY UNTIL... 
4 : e i = i) Wee 7 7 . 


NO. 
QUITE SURE WHAT 
THEY GET UPTO IN 


! PERHAPS IT WOLILD BEA GOOD 
/0EA IF HE PAID STRICT 
ATTENTION TO THIS 


(BLINDFOLDED 11 

you Ge WHAT CO, 

Pees BEFORE !VERSON 
COMES ON HIS 

= LINO S 


PLL REPORT YOU FOR THIS 
INSUBORDINATION..« 


S__ WHAT'S SO 
EEC AL ABOUT 


COME ON, RYLANOS. 
YOU INSULTED A MEMBER OF 
THE ELITE AND NOW YO” 
MUST SUFFER THE 


IT LOOKS LIKE 
THEY'RE TAKING ME OF THIS ROPE, RYLANDS, 
TO THE EAST wine WY ISHELD BY TWO OF OUR 


THEM ALL, JOE... 
BUT YOU'LL HAVE 
70 MOVE NOW. 





———— : 2 = IT LOOKS AS /F WE'LL ‘ 
JOE MOVES INTO ACTION : : HAVE TO GIVE THIS WILD 
é a ' f CAT DOUBLE 
é : : ot TREATMENT. 


- WERE YOU, BY THUNDER. |T 
WHAT THE DEVIL'S LOOKS AS IFHE DID MORE 
GOING ON ? YOU! INITIATING THAN You DID. 
HAVE YOU LOST 
Your TONGUE > 


NO, SIR. WE WERE S 
{ JUST INITIATING A 
NEW BOY, SIR. 


JOE FINDS HIMSELF PROMOTED TO THE 
ELITE CORP AND THE SECRETS OF THE 


AND HE 1S PARTICULARLY 


EAST WING ARE EXPOSED TO HIM... (2 | A INV sie una) | 


WHY, RYLANOS...1 UNDERESTIMATED 
YOU. | THINK YOU'RE THE SORT OF, 


TT ONLY TOOK ‘ 
HE'S BETTER 
YOu TWO THAN IAM. 


aS all 


S\N S/TLATION. EH), 


WIT MOVE YET; 

“HAY | REMIND YOU THAT HE KEPT PRETTY) TOE FINDS IT MORE AND MORE 2 ; 

COOL WHEN YOUR CREW TRIEDTO As DIFFICULT TO KEEP UP HIS divi erprpee 
DRAG HIM LID THAT CHIMNEY. REPORTS TO WIN, : 


7 QUITE 17'S A SPY SCHOOL ALL 
FORGOTTEN THAT: RIGHT: SAM.EACH BOY /S, 
GENERAL. YES} HAND-PICKED FOR HIS 
YOUIRE RIGHT, I fj ABILITY. 
MUST USE HIM 
HE'S PERFECT. 


WHERE'S THE 
‘ BRIGHT BOY BEEN? 
z F AND WHAT'S THAT 
"AND THEY'RE 4 “SOB. HE'S CARRYING 
‘ALL ORPHANS. «THAT'S IN HIS HAND > 
CONVENIENT. 
Ewes 





SOON AFTER HIS RETURN TO THE 
ACADEMY, JOE 1S CALLED TO THE 
HEADMASTER'S OFFIC! 


MY RADIO BACK... 
ANO (MIGHT FIND 
THE KEY TOTHIS- 
OPERATION IN THE 
HEAOMASTER'S 


YOU KNEW THE RULES 
NO TRANSISTORS.THIS THAME 
I'LL OVERLOOK IT. 


YES; SIR. 


WHAT HAVE 
WE HERE LET'S © 
WAY SEE WHAT THEY |e 
OPERATE... 


WE REALISED THINGS. 
HAD GONE WRONG WHEN 
e\ THEY TAMPERED WITH 
YOUR RAD/O. 


HE DOESN'T 
SEEM TO HAVE 
LOOKED AT IT TOO 
CLOSELY... .BUTHOW 
\ CAN Come THOUT,, 


‘STHIS WHAT 
YVOLURE LOOKING 
FOR, MASTER 

RYLANOS. 


BORIS. (T LOOKS \ 
INNOCENT ENOUGH BLT 
ITMAY BE MORE. ALSO; 
1 WANT RYLANOS 
MON TORED DAY 
AND NIGHT. 


AS SOON AS JOE HAS LEFT. CHECK THIS, 
ae 


WE'LLHAVE 
THE TO WIND UP THE 
HELICOPTER ORGANISATION AS. 
1S PICKING UP J QUICKLY AS POSSIBLE, 
THE MAMBA WITH HiM QUT OF 
TONIGHT. THE Ti Ge WAY We HAVE 


BOY CAN GO 2 "ASONABLE 


VY WELL, JOE. 
YOU'VE SMASHED 


THE MOST. 
INGENIOUS SPy- 
RING EVER. 


FOR THAT AUTOMATIC 
ALARM TRIGGER. 


WHAT ABOUT 
THE BOYS, UNCLE? 
THEY DION'T 

KNOW THEY WERE 

SPYING. 


4 /-JOE, THEY THOUGHT ¥ 


; 
' 
THISCOUNTRY. fA 
\ THEY'LL BEO. KL 








THE ADVENTURES AFTER SIX WEEKS SS 

OF WHOLENUT CUTS THROUGH 
THE CALM WATERS 

OF THE CHINA SEA... 





y mS 


.-. AGAINST THE 
YELLOW PERIL { 


| WANT YOu TO 
2 GO ON A Luxuby 
> CRUISE, SUPER MOUSSE 
WE'RE HAVING TROUBLE 
FROM HI PONG! THE 3 
F THE 
GaN Gant (6 THE LIFE! 


\ ABSOLUTE 
| & PEACE. 


SOON Hi PONG’ [| 
| HAS TAKEN OVER | 
THE LINEL... | 


Tre 5 
CLAPTAIN PONG} . \ 
an : 


Peers (FINISHED! THIS 

AT THE MASTHEAD DELICIOUS MOUSSE \y 
SUPER MOUSSE IS |\ THOSE GUYS ARE CNY 
Busy PACKING 


/\— GONNA PAY! 
SUPER MOUSSE, S < 


Y THE DREADED 
SUPER MOUSSE 





BRAVE ACT 

WILL BE RECORDED 

IN THE SHIP'S LOG 
SUPER MOUSSE. / 








EDUMMOWM RESUMES NEXT WEEK! 








